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：two－dimensional nuclear magnetic resonance
：3，3’－diaminobenzidine
：血derJd行a c仇け
：apo－NCS gene for the expressionin EcoII
：ethidium bromide





















































































































Loop A、Loop B、Loop Cを有している。
L°°pC


































































（27）（Fig．3）を鋳型DNA　とし、tWO－Stage megaprimer PCR／site directed
mutagenesis法（33，36）により、アミノ酸を置換した組換えapo－NCS変異体を作製


















51ATG CGG GGT TCT
Het Arg Gly Ser
CAT CAT CAT CAT CAT CAT
His HiS His His HiS HiS
CAG CAA ATG GGT CGG GAT CTG TA
GIn Gln Met Gly Arg Asp Leu Tyr
GG ATG GC  AGC ATG ACT GGT GGA
Gly Met Ala Ser Met Thr Gly Gly
EKmoIif
GAC GAC G T AAG GA
sp Asp Asp Lys As
CGA TGG A TCC
rg Trp Gly Ser
GCC GCG CCG ACC GCG ACG GTG ACC CCG AGC AGC GGC CTG AGC GAT GGC ACG GTG
Ala Ala Pro Thr Ala Thr VaJ Thr Pro Ser Ser Gly Leu Ser Asp Gly Thr Val
GTG AAA GTG GCG GGC GCG GGC CTG CAG GCG GGC ACC GCG TAT GAT GTG GGC CAA
Val Lys Val Ala GJy Ala Gly Leu Gln Ala GIy Thr Ala Tyr Asp Val Gly GIn
TGC GCA TGG GTG GAT ACG GGC GTG CTG GCA TGT AAC CCG GCG GAT TTT AGC AGC
Cys Ala Trp VaI Asp Thr Gly Val Leu Ala Cys Asn Pro AIa Asp Phe Ser Ser
ロegl°n　□
GTG ACC GCG GAT GCG AAT GGC AGC GCT AGC ACC AGC CTG ACG GTG CGC CGC AGC
Val Thr Ala Asp Ala Asn Gly Ser Ala Ser Thr Ser Leu Thr Val Arg Arg Ser
TTT GAA GGC TTT CTG TTT GAT GGC ACC CGC TGG GGC ACG GTG GAT TGC ACG ACG
Phe GIu Gly Phe Leu Phe Asp Gly Thr Arg Trp Gly Thr Val Asp Cys Thr Thr
ロegl°n日
GCG GCA TGC CAG GTG GGC CTG AGC GAT GCG GCG GGC AAT GGC CCG GAA GGC GTG
Ala Ala Cys Gln VaI Gly Leu Ser AspAla Ala Gly Asn Gly Pro Glu Gly Val
GCG ATC AGC TTT AAC TAGG C
lom川
TG G A TTC GAA GCT TGA TCC GGC TGC TAA　3’
Alalfe Ser Phe Asn＊＊＊Gly Thr Met Glu Phe Glu Ala＊＊＊Ser Gly Cys＊＊＊
伽nl



















































Fig．6　Comparison of circular dichroism spectra of vild－type apO－NCS

























































































































































































































































































Random mutated primer：ncs＿aF，nCS」）F，and ncs＿CIR


















Table3　Nucleotide sequences of selected clones
SequenCe Of randomized residues
clones Q38D43　P49A50D51F52　F76L77F78D79G80　094V95G96L97S98
PR49　　　　　　　　CAA GAT CcG GCG GAT TTT TTT CTG TTT GAT GGC CAG GTG GGC CTG AGC
NCSrandom－23　　　　CAG CCG AAC CTG GCG GGC
NCSrandom－24　　　　CAG CGC CAT TTG TTC TGC
NCSrandom－27　　　　CAG
NCSrandom－29　　　　CAG CCA GGG TGT TTG
NCSrandom－30　　　　CAG GGC CCG GCT GGT GTG ATG TTG GTG TGC
NCSrandom－32　　　　CA（】GAC CGC GTC CCA GGT AAC CCT GCC TTG CGC ATC ATT CAC AAT TAT
NCSrandon－33　　　　cAG CCC ACT CCG GGC CAc TTG GGT GGG AGC
NCSrandom－34　　　　CAG
NCSrandom－35　　　　CAG CGG ACA ATG CTG




















































































































































Random mutated priner：ncs＿aF，nCS＿bF，and ncs＿CIR
Fig．12　Strategy for the multiple mutagenesis by using dam Dlethyation
and伽I digestion


















































Table5　Nucleotide sequences of selected clones using dam methylation
and伽I digestion methods













CCG GCG GAT TTT TTT CTG TTT GAT GGC CAG GTG GGC CTG AGC
CCT GCA ATA GGT GAT CAA TTG GTT GGC
ATT CGC TCT CGC
AGG GCC GGG GGG
GCA TCT TGT TGT GAC
TTT TTG TGG TGG GGC CAG CCA GAC TTG CAA
TTT TGT CCG GTG CGC ATT CGA AAT CCC A－－
CGC TCC TGT GGT TCC
GGC GTG CCC TGC ACC CCT GCC ATT GGC CAA GCT TAA GCG AAT












































































































GSASTSLIVR RSFEG TRWGTVtX：TT AACQVGL双】A AG昭PEGVAI
GSASTSLTVR RSFEGFL G TRWGTVtX：TT AACQ‾　J）A AGPGPEGVAI
GSASTSLTVR RSFEGF TTtWGTV【℃TT AAC DA AGNGPEGVAJ
GSASTSLTVR RSFEG TRYGTVtX：TT AACQVGLSDA AGNGPEGVAI
GSASTSLIVR RSFEG G TRVGTVtX：TT ATCQ DA AGNGPEGVAI
GSASTSLTVR RSFEG TRVGTV【℃TT AAC DA AGNGPEGVAf









































































Fig．17　Monitoring of the selection process usinglibrary C
by phage ELISA
















Fig．18　Reactivity of phage apo－NCS mutants at5th round of







Table7　Nucleotide sequences ofanti－GA apo－NCS mutants
nucleotide sequence of each amino acid residues
clones Q38　　　P49A50D51F52　　F76L77F78D79G80　Q941’95G96L97S98
CAA CCG GCG GAT TTT TTT CTG TTT GAT GGC CAG GTG GGC CTG AG（「
CAG　　　　　〔GG CGC TAT GAA
CAG　　　　（iTT TTC CGG AGC TTG ACC ATC（’eG GG（、
CAG TGT CCG GGG GTA GGT TCT ATG GTG GCC
CAG TGT CCG GGG GGT GGT TCT ATG GTG GCC
10　　　　　20　　　　　30　　　　　40　　　　　50　　　　　60










AAPTATVTPS SGLSDGTVVK VAGAGLOAGT AYDVGQCAWV DTGVLAC軒誉l二SSVTADAN
AAPTATVTPS SGLSDGTVVK VAGAGLQAGT AYDVGOCAWV DTGVLAC甘言　ニーSSVTADAN
AAPTATVTPS SGLSDGTVVK VAGAGLQAGT AYDVGQCAWV DTGVLACN予・／SSVTADAN
































Fig．19　Amino acid sequences of antiTGA apo－NCS mutants obtained









































































































































































































































O・5ドM RSET A－R primer
2．5units of TaKaRa Taq polymerase









2トLM RSET A－F primer



















































































l LIM RSET A－R primer
lO units of TaKaRa Taq polymerase










Megaprimer（ncs＿aF／RSET A－R，Or nCS＿bF／RSET ATR）200ng
Megaprimer（RSET A－R／ncs＿CIR）200ng









2トLM RSET A－F primer










lO units of TaKaRa Taq polymerase
template（mutated DNA of region A and region C or mutated DNA of region
B and region C）200ng
4pM mutated primer（ncs＿bF primer or ncs＿aF primer）












8トLM RSET A－F primer
lOO LIL reaction mixture
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